132                                 Blast Furnace.

wheel. The length of the gas cylinder is about double the stroke
of the engine, and the length of the piston is about half that of the
cylinder. Each end of the cylinder is provided with a special slop-
ing head, carrying inlet valves. The exhaust takes place through
a series of open ports midway in the cylinder. The length of the
piston is so regulated that the exhaust ports are not uncovered
except at the extreme end of the strokes. Two auxiliary cylin-
ders, acting as simple piston valves, are arranged to pump the gas
and air respectively to both ends of the working cylinder in quan-
tities suitable for mixture. They are driven by a crank no de-
grees in advance of the main crank. The inlet valve is opened
before the main crank reaches the dead center. The air enters
first and part of it goes to sweep out the exhaust gases and form
a cushion between them and the fresh gas. The new mixture is
compressed to 10 atmospheres by the returning piston and at
dead center two electric igniters start combustion. The engines
are rated at 2000 horsepower each, and deliver about 20,000 cubic
feet of air up to 30 pounds pressure per minute of 60 revolutions.